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1020030012788 #^ <Qx}: 2003/3/19 

°1 7flAl^cf. TflolE-- ^til^ tilSL^l i^># ^S^>7l #51*11 71^ 

^Hl 7flo|E 1-51 # ^, ^ofl Q<£^ f^th}. o]o]X\ t ^<£^2) # 

TflolS sfl^^ ^VJf^ o]^}o]} 0)*)$}^ ^71*1:4. ^ofl #^&1^JL 

3. -SL^^gr ^, -d0z]-o11 <3}*fl ^7^0.3.*! TIME #Jf 

°fl #5^^el^-o_s <§>££|fe ^ oHf is)l°H» p}ias *l-8-*H 

A]B| S^7fl» 1^^. ^"71 ^H^l, TllolE §51, 7^ T^A^ S^^^fl* 
°<§^^ *8^th=h ^-2^, TflolE ^A}olt= ^n^^g. ^ 7 >A]^ ^ ol 

£ lm 
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1020030012788 2003/3/19 

A>a.^^o] S-^-^ ii-^ ^jojE ^ oil- ^-a]*Kr «l£^] ^X}2) {METHOD 
OF FABRICATING A SURFACE-ENLARGED GATE AND A SEMICONDUCTOR DEVICE THEREOF} 

S 2^r ^^Al^ofl sq.;^ 7flo]E ^tij^ ti>^l 

5L 3£r 5E 2°fl SJ-^j-^ ^ojE i^cfl ^ ^^SLolc}. 

^^^^l 7l]olE ^ ^ti]sRr ^}9] ^ 

£l*fl £| ^ 7j^ ^Jtfl A] -g-Ol^>7l) ^ S^Vtg Tfl o] E § 

3h£*fl ^Hs)^ ^^£7> ^H v ^°fl ^ #5L*fl 4i7>^ ^(line width) 
0 1M- (contact area) -f-gr ^-^^ Jl o]o\] r ^ej. ) Tflol e £j.o] 

^ ^°l7> ^HJl, ^7>§>c^ ^7} 9] X\^^4fS.^ ^^Al ? }^ ^o] 
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1020030012788 %^ 2003/3/19 

°-sL ^-8-*VJL #5131 ^^i^l <&o]a^ Aijr^^tr^ ^l^Al^>(delay time) 

^sflAj&i^cHl gm <$1fr& ti>^cf HVE*fl ^^1^1^^ 

, 7flo]E e^-o]^ ^7li4 t!Hj= e}o] a>o1^ 3711 ^ 

#<^> ^-e-iM-, Til o]e 2}^!^ ^>^^7>fe ^511- f^M ?} 7} ^bI^-EL 

s, -a^-a- 7} ^ ^mmi ^rf. ^^o £i #±a}7}7] 

°i #51*11 #3 ^#-2.3. ^£)tt Tfl o]e ^-g-^ if-^V 

^M-, ^3 3 5.^1 -id^°l 0.13/zm°l*}S #^^-711 s)^ f AV 7 1 TflolE ^ol 

^ -3^, ^#^°1 ^^*>7fl WtII £H TfloiE ^ejo^ nfl _o ^ ^ 7|] 

olM #Sl2f ^elA>o]c^ ^i^^ nfl-f fo}7l7|| S)<H #e)A>olc^| ^^ol ^-oj-^ 
^>7ll ^tf. °H ^slA>olc^ XHVS>§£ #^«fl^^ §5lA>o]c^ o] ^ ^ %V 

7fl^ Jl« 71^1 5L<5}^ &^%o] olcf. 

^r€, *1 TflolE ^^-52]. 71^^ ^.Bleflol 7 )A$ 7]^A]^d\] o} sfl 

*|51 ^"^^-4. #51*fl ^^>S1 TIME ^ofl tfl-g-sHf- ^^-tV ^fl^^O]S. ^ 

*}7l ^*fl 711 olS ^^tb ^, ^l^^^^l Sl«fl * 
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1020030012788 #^ <H*>: 2003/3/19 

#^§- SK£*H 7)^ oflE^y <3<*jo.jiL ^, t^S)* *M o>^5l-Alflcf. ojnfl, aV 

^oM ^.tHeflo] ^c*^ ^7l^ o_sL ^-Sl^HUS Aj- 7 ] TilojE ^^-4 tiV5L^l 
71^ A>olofl^ THsflAlEil- ^^^>7fl ^tj-. ^V 7l * 7^ Aj- 

IBTl) SlH.^ #^Al^>n>3. A ]^]. ^^ 0 ] ^tbCf. , Aj- 7 ) ^.a]eflo] 71 AJ 

TS^AlBlS. aV£*fl ^7}2) AjJr^Tg-^S. 7l*>Al7l^ ^ O] o] ^tf. o] ^Kg. ; # 

71 4ii/^efl<a IHhg- ^l*>7l oj^^ofl o)^ ^S)fe ^<&<$ 

^7>o] l-o] o.ljwn^l *M1 M^^l^Blfil ^fl^^Al ^-^^ #7l #elA>o]= 711 

°1S 7^4^ 7fl^i^7l ^1*V Cfo^ Ajj^JI oicf. ^]^. 

n l^-^-*l ^1 6, 169 ,017s. (Method to increase contact area)^ Afo] c ^^*>^ 
^7] 7\]°]m. #7>Al^l T ^ HL^r ^^^^ Tfl 0 1S *l^-<5] ^1S 

w o V ^ 7flAl^r>j7 ^7fl^ ^12000-3659451^1 2]^, #&l^e)-g- °] 

&°.3. *>^Cf W7> ^ TllolE fE]2] ^1S«J-^°1 7flAl£]c>| ojrf. ZLE-j 

4, ^"71 711 ^7l aVS^ll 7l^A|-olo| ^.tHeflo] 71^ tS^aI^^I ^ 

^l^^m^r <^*l*l 7fl^S|xl £>ZL £H=k 
[^°1 °1^^7> ^ 7l#^ 

^^H, ^"^^ TllolE ^4 ^e)A>o]^ ^^.g. ^tflA]^ 

JLS*l TflojE #^A>ol^o^ ^J-jpg o. ^^-^ ^ojE ^l^-^ a>£^ 71^-Aj-olo] 
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1020030012788 2003/3/19 
y) A S ^n^^Mr 2i*4^r ^ °X±± til 51*11 ^7>-§- TIMS ^o] 

<10> S.^^. 7flo]E ^^-4 ^^A>olJE. ^-4^ ^CflAl^l O.S 

*| TflojE ^740] = ^^S.^^- ^VAl^Jl, 711 o]S 7l^-A>o]^ .O^ 

^ 7l^ T^sflAl&iil- ^ ol^ 7lMM» £i=- tiVSL^l *H^Rr ^olcf. 

<11> ^ 4a s.^ o. ^ojE ^aj. ^^A>o]c ^-4^2] ^^-g- ^tj\X\ 71 

^ 7^ ^SflAl^^l- ^ig- ^ ol^ ^SflAl^i S^Y^l- ^l^Rr tiV£3l 

<12> ^-71 ^r^}7] 3R> ^A^H 2)*}^!, til£^l 71^; #6fl a o V 7 | 

tiV5L^l 71^4 TflojE a_VS(-b|^ H^SlJl #Sl^e]^o.S. ^^tt 0>}^S>\ 

711 Ol E 2fl€# *§^*Hr ^1, ^71 TIME 3fl£i4 ^"71 tiV£.^l 7^ T}^ aVsJ-^ 

# #31, #71 7^ ^rSj-^-^ ^^ol ^.7] 711 ol^ ^H^l °1*H1 ^ 

^sr>£^- ^-71 7-1^ AV^nV^- Tfl 1^7)1, ^ ^S)-*}- ^ # 7 1 7)] °1 j=L SflBjo] 

^-JfTgofl #7] #5^5^0.5. ^£1tt 51 ^Kg- *g^*Rr ^Tfl , #7l 7^ Aj-^nVo] 
^#£l£^- ^-71 5L^SV# 741?H<5H ^7l TflojE sfl^o) ^jjLofl i^^e)^C_ 

^ ^ £l ^ ^^l^l^l- ^^^-O.^.^) a o >71 TflojE TEfl^c] ^^.g- SJ-^Rr 

31, ^ ^7l 7^ ^>5)-BV^- ^7ls>^ #711-1- i^Rr 5}^ tilt^l ^ 
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1020030012788 #^ 2003/3/19 

^7} #3^^ JL^H #B}^P> ^7]^a|- °} €fl ^ , ^ 300 0 

#7)1* 7^ ^171€^. ^^AloflSAl, ^"71 <4-S^£ 5}-^ 717^1^ <3*}^ofl o] 

*fl ^7) TllojE tfg^g] ^«^0 S H E 1 ^ 700A^ *M|*}*1 ^^-SM, sg^Sj-^ ^-71 
*1£r ^S^* #7] 7)1 o]E Aj-^nVo^H^ 900 A ^ ^-^1^1 ^ ^Rl^r}. «>^^*> 
711^, ^"71 5=^3 $>8°l3HI A oM Aj-ofl ^7fl^ ofl^l *Hf-§-g- Xl7l§> 

*H ^*fl 300A tfl^l 500A^ ^^-5)^, Aizj-ofl cqsfl ^T^tf. a o v 7 i 

# ^#^>7fl €^r. ^7l Tfl *lm 3fl€ ^ ^"71 r^H^o] ^ofl ^^o. ^^ 7 j ^ 

^5}a}o]c ^(silicidation process)* ^r^tb^-. °M , ^7} e]e}-^- 
(Ti), ^3l(W) iE^r 3#e( Co )^^ i^cf. 

£- ^r3* ^*>7l ^ t}€- -M^HHl ^*r^ f ±x\ ^-Sl^ 

°fl ^*fl SM^^ (active regional ^>£^1 7^ #ofl # 7 j ali^l 7l^:n}- Tflo] 

— #3^* **fl ^^SlJl #Sl^5l^A^ ^£]^r ^°]5L TflolE 3})^^- ^Aj 

S}^ #31, -# 7 ] TflolM afl^3|- >y-7l 1&ES|) 7l^r ^ofl 7-^ ^Sj-tq-* ^f>\±r &7\] , 
4-7} 7^ ^S^^ ^-^o] ^-71 7^1 ojE sfli^cq Aj-a^ ^^JE^ 
W 1 ^* *IM*Hr ^741, ^7l AVgj.nl- £ # 7 j ^ c] E sflUS] ^M^l ^ 

^Bl^S Tfl 1 JE^* ^1, Aj. 7 l 7 ^ A>^n|ol ^#£^51^- Aj-71 

X| 1 £^^-4 XI 71^ Aj-7] TflojE sfl^o^ #J=L ^«-<Hl ^1 ^5flol^l- tg^^-O.^ 

A o v -¥- S^^ol Thiols sflBj (surface-enlarged gate pattern)* ^^*>^ 
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1020030012788 #^ <£x\: 2003/3/19 

#31, A cM ^ ^>^ V ^ #7} TflolS ^T^H <$7] *V£*fl 7}$;S) K ^ 

#31, wKE^l 7l^£] ^(entire surface) ^ #7l S^^g TflojE sjj^ 

^ ^-¥-^1 ^*Rr #31, z\^5. ii/2=efl<y( lightly doped source/drain 

region) ^*fl #7l tIMM sflig^ p>^ 3 ^ A>-g-3H a o v 7 ] ^ 

^ Tfl sfl^^ $1*1 *Rr #£.*fl 7l^ofl 1-^1- ^<y^ # 

31, A oM -#Jfofl ^S^-S- ^ f 4 v 7l ^S^-fr ^7]§H #7} ^ 

^ TflolE 31)]^^ ^JjLofl j\] 2 ^lEflol^l- Cf 7 jl ) # 7 1 3.3.3 TflolE 3ZflBi ^ 

^71 *fl2 iJfloH-S- p>^3.^. Af-g-^c^ #7] TlMS jfl^ <£ ^tLolj ^l^-c 

°1M ^<3*H ^AE.3l<y $^*Hr #31, ^-7] T^JE o]^- 

g ZL^SL <g ^-7^1 ^ J^^g TilolE ^VJjLTg 

I^AHU^, AJ-71 7-^ ^-^Kg. ^.7] 7^ A>^^ 7j 
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1020030012788 %^ 2003/3/19 

i-i- xiti^i xi^* 3 - oirq. o^xi^.^ A]1 ^ 

#^°ll sl*fl 300 A i^^l 500 A ^ ^Tll^H ^, -^xi £\n Xl 

^^H, #2K V £r ^>7l X]l ^3)1^1^1- v}^ELS. *}-%-?>}°l ^ Z)-^ ^ #7] A] 

°1S Sfl^^l ^ ^Hf^nl ^^>7fl ^Cf. ta>^^ls:]-Xl^, ^"71 7^5. 1-^1- o]^- ^ 

# ^t^tt ^Xll- ift4. #7j iH+^l ol^-o.^, 7ll2p}t(Ge), ^(P), ^ 
el€-(Si), SE^r «y*(In) *>ufl- A>-g-^-rf. ojnfl, ^-#t£xl oj^-o. «v £ 

XI 71^-O.S.^-Ei Al^^O.^ a^s} l^EZ^ o.^]^^ #7] X]<XS 3Tfl 

* -B-^^^i ^-7) ^#tg ^ojE ^^o^ n^x- cfl^>^ El-^s. ^^€4. yf^- 

^}X1tt, #7) XU lizt * *)]2 -gE7^ 30°tfl^l 45°^ ^^1- ^tf. 4V7I ^i^5L 
l-^l- <>1£: ^ -H^51 ol-g-^ ^-71 alJEXl 7]^1 tfl*B =^€r>Xl <a 

€ A oM XI 3 ^^M" Xl7H*>^ AJ-7] n}^} 7]^ K t£o. ^S}^ cJ-Tjl, ^-71 a>£Xl 
7)^^ ^o\) ^-4=.^ ^3]-^ ^X], #71 ##^2}. #7] ti_V£Xl 71^; ^ ^7) ^4=- 
^4 #7] ^Vtg XMJ= XlH^l SL^il:^ A>olo| o.x^j.7] <^ 

T^Rr ^Xl-I- IfM. #7l B)E)-^-(Ti), ^^i^l(W) 3t£ 

(CO) ^21 ^Uj-S. 
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^3 ^3-8: ^M3*M W ^3 a ^AHofl jq*^, ^*>^ ^ 
2°fl ^*fl IMe!^ (active regional ^€ ^£^1 7l^r, #7} iH3<3^<2] 7]^ Aj-ofl 

7lM*= ^n}-, ^. 7] ^, oli ^^BV^ -g.^«. ^ A>tL & 

■S-^l^ ^ ^7l 711 o]E ^*Hr 71^ Tl^flAl^^ S^^-^fll- ^l^Rr TflolE 

^^r, #71 TflolE A>ol6fl *=j7 ol3«H #7l »# <8 «H ^ Aj 

^ii/=efl<y 3L^>^r «V£^11 i7Vl- *11^*Vt4. o)u% t AV 7 | TflolH^ #^^sl§- 

^^H, #7l 7^ *f #€4. WH^^Tll^r, ^7} 

fll* ^1-^ SH^^* Dl S^l}. Aj- 7 j Tllol E -g-^^-O] Aj-tLofl Aj- 7 | 

#7l i^i/^^Ol <g<3 °} #^-71^-0)151 ^2V^ol 7l^-<HlA^ ^^J-g- ^ ^ ol cf 

^. wV^o]] oj^oi, TflolE *}^o] ^--Sf ofl TflolE ^^-4 S-Oj^ ^-^O] ^iLj^^^- 
# ^1 ^aV ^ oll%l^-o.S^, TflolE ^q-o^ ^Jf^cf^ ^«.o} iELTim ^ & 

c]7><y l:ofl^£ #^^4 ^Afc^ ^-4-$] ^#-1; ^#*>7ll -R-^m ^ & 

7i*J-i- #^xr 91^-. 3=th #71 #el^el^-«l 2^^-0.5. 

*l ^-¥-^1 ^*l*Rr -2.*!^ 71^ TiaflAlli^ 2:^^-7flol ^]^- S ^ 

71^5 TisflAlBlicq £1711- ^ al-^A-1, TflolE ^ ^.tH ^ 7}^ 7^ 3Zfl 
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1020030012788 2003/3/19 
^lH^M 3.7]% #<y o_3.*| x}<£X\#^. #o]j7 ; wVEsfl ^>o) Alj:^^ ^1-^- 

<18> o]^, M. ^-tg^ ti>eV3i*> ^AHl* $Jf*Rr 5L^# #S*H ^ 

<19> £ la ufi*l £ lm^ ^- ^^Alofloj) 2^*1 tiV£.^ ^lS^-i- -£^*> 

<20> £ la* %^§>^, ^ «K£*ll 7] #(10) -M ^-7] 71^(10)4 afll ^^^-(12)^- 

<§>£s]^ cH-o} e^^i^e^ ^} ^(13)^1 &7}^ AS ^^x}. 

>H, ^71 7)^-8r S^1^7> Jfl*l*M ^ 7 1^ ^^Rr #^^^(11, active 

region)^ ^^(13)7} ^*l*Rr ti]#^^^o. s <^AHj , ^7] 

^el^S^ J-^l*] ^<*l ^(shallow trench isolation).^. ^tb 1 }. H^Hl 
3>L A o V 7l ^l^^^-(12)^r ^>S|-^-(Si02)O.S. ^^*rCf. ^-y) ^-g- ^^Sr 

Aj-Jfofl <^l^Hr TllolE ^a.ofl 3*l*Hr tiKE^j] 71^(10)^- ^7l^o.S ^^A] 

71^ ^l>-a- tr^. ^1^^(12) ^s)^ ^"71 TflojE 4^(14)^ 51*1^ 

te^ll ^7f^ ^ «- oj^g. ig-tg-^cf o^^^^ AJ-7) ^o]^ Sfl^(14) 
-cr ^tr*}. <>l*r ^€ TflojE sfl^^- TflojE #^5. 

^£31 71^; ^ 0 H1 TiMs ^-^^ ^al^o.^. <£b);*} ^ 

<2i> £ lbl- ^-71 7l^r(l0)^ ^(entire surface)^ *fl2 ^<£l^-(16)^- ^ 

^•tt^f. ^ v 7| *fl2 ^<?!^(16)^r -S-7] ^-^(ll) ifl<q 2.-E- 7)^(10) 

^7} 7flo]E ^^ (14) ^ Ai-tL^ g o.^a-1 ^a^tf. o^^ Al ^^ ( ^. 7] A]2 
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1020030012788 ^^ 2003/3/19 

(16)^r #Sj~I-(low temperature oxide, °1^> LT0)S ^^7)-^^^ 

(chemical vaporized deposition, CVD) 2.^ -H-e^u} sJ-^l^lr^Kplasma CVDH1 

^*fl #7] 71^ ^TgCL^JfEi ^ 3000A^>xl ^^cf. 

<22> s. lc°\] ta>sq- ^-o] # 7 ] *\}2*£<&^(16)-^ ^^Sr^l^ #7l ^tel 

#21(14)^ Al-H. Sl go. s a.^ ^ 7Q0A^ ^o]77}^\ ^)7]^. o) nfl f 5g ^ 3^ 
3 7131^ ^Hchemical mechanical polishing) ^^Ml £]*fl ^r^^tf. ^h}-^ ^ o) 
^-SSl^ £ 1<H M-El-\+ ^h^T ^-ol, ^Alofl^l^- ^t$z>\a] # 7 1 Tflol^ #3}-^(12)S] X 
^^El 900AS1 ^ol^l # 7 ] ^eI^ ^I2^<a^-(16a)^- XlTltr^. ^-M^HlS. 
A 1, ^^H^ LALCLimulus Amoebocyte Lysate)-§-<^ ol-g-^M T*8*h=r. 

<23> £ ie-1- ^-^m, #71 71^(10)21 ^Tgofl ^li£^^(i8)* is-M <>\) $ °1 

Xl2 ^<a^-(16b) ^ #71 TflolS ^^ (1 4)^ #j j L # o^t}. olnfl, # 7 [ ^ x t= 
^^-(18)^ #71 t11o-|;e ^^ (14 )^ #^o] i-sl^sl^o.^. *8#tri=r. <4 

^H, #7l TflolE ^l-^O] ^S^ig o]d\) rcj.^. # 7 ] ^ £^nl-( 18 )o] ^ 

^e^tf. ^^Al^l^i, #7l XI l £*m-(18)£- ^7}^^ ^o\] 2)f$\ 
300 vfl^l 500AS1 ^1# ^Sj-^cf. uV^^Tll^, #71 XI 1 £^^-(18)^: ^^f 

*>7l *H #7l ^^HRl^ Xl2^<a^(16b)^ S^ofl rflsfl Xl^^-^# ^W<*| ^ 
^-1-^: XlTl^lcf. ^AHIS.^, #7l Afl^^^- Q^^^o] J*.^ ^7}j /fl^xm 

<24> £ lfl- %^*>^ , #71 XU £^5V(18)^- ^>l y o V ^ £^Zf "^°-5L 

*M #71 tIMe ^.^( 14 )^ #«. ^ x ^H^dg)^ ^^tr^T. ^sf^i, #7l 

TflojE #3(14)3 #J=L ^ #«. -f^«-ofl^ ^^51^ i 
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3|loH7> ^7}& o.S.*1 f #3:5.13 (top surface)^ #7] XI 1 ;2iX|°H(19)£] S ^ 

^7}^. o]t\ ^7] am ^n°]*\as)7\ #7) 7)}o]b\ Bfl^cu)^- 

7flolS s)i ^(surface-enlarged gate pattern) 0 ^ , ii 2^^1^-2.5. 
7))o}]=, 4*2* Vttt #e^e|- tr4. 4«M , #7l 5H^ tIMe ^^sq. 

£ lgl- ^S*}^, ^"71 ^-^-^ 711 o]E fBlt n}i£LS *H £ Al ^1 
%7\ ^^HH1£ Xl2 ^<a^-(16b)-§: XlT^t}. 14^1, #7l XI 1 ^H^Qg) *}Jfofl 
^l^H 711 o]E #^(14)2} ^0)^ ^-71 TllojE S.^( 14)fi |. ^<5>j7 ol^ 

Xl2 ^^^-(16b)^: Xl^tr Xl2 ^<as>(16b)^- 5.^ XlTl^c}-. ^7} XU 

(19) §>^-ofl ^*l*Rr Xl2 ^9!^-(16c)^: ol^^) ^i/^ellol o]-g- ^ 

ttfEH, 4i^/H.ell<a a-AV^o^ol AJ-7I 7)1 o]E 3 J)EH( 14 )o| ^tLo)) $#£)fe- ^ 

* «o V ^ltri=r. °1X1, -8-71 X|l ^^^-(12)^r *£SL^ #7} z\]2 

^ofl tiling D })°- §£0. -7))^- 7 >^j7 oJO £S . ^Zj-Sl^l Q^L ft*]*] 7]^ ?A°) 3 ^ 

-S-^ 9X^\-. 4^1, -8-71 XI 2 ^<3^ qzt*] XU ^.^s. ^ 

Xl7RVcJ-. ZLSjul-, o}^ ^^.ofl o)^ ^H*], £ jgj^ 

ofu|4. uJ-BH, Xll^^-i: XM«M ^ 5£if Jl-§:3 tJ-fM Xl^t}-^ ^ 

°1 XI 1 Xl7^ ^Jl^r 

£ lh-1- ^*f^ ( ^-71 71 ^-(10)^1 Xl3^^^"(20)# ^^1^1 °1 

i^^cHH ^<$S)±r ol^^^-Ei 7l^g- SL^tf!}. a] o|| 5.^ , ^7) Xl3^^ 
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*K20)€- ^V5^-o.3L 7\}7\% ^7} ^ll^^^(i2)^ cflAl^. # 

Tflol^ s-^o) ^*6\)A^ TljolE M.^o) ^ ^Rr C) #t*. -A>7l 

71^(10)5] S^ojlA-]^ ^1-71 ^l^<gnVjq- t^°lHS ^<H*V ^o} S ^#*M}. 

°M A 1 , -*7l SHhD TflojE §s]o] <£ ^«.oj] iA/c^o] cgalo) o)jQ- 
°-S. ^^r^^-S. ^-71 d^/^M <^^^r s&7] 7]^:(10)^ 

ii/JE^M ^-Br ^ 3^r Hi^r 5^ ^<Q& ^ <1 

^S^l °H, A oM <1^eH1 5l*fl ^<?m lr^# °1£M #7l tIM 

— ^HM 3*l*Hr ^^^0.5. ^"^4. °}^\^ TflolM ^Jfofl ^ 

E]^ ol^^o] ^fl^o. cj-^Al7l^ #*fl^ short channel effect)* °>7l 

S^r H.5fl.<?l TflolE §].W.6fl TIME 

A >°H TlsflAlEil- ^^*H ^J:^* ^l^Hfe (overlap) 7}*$ ^2flX|E-ll- 

^W^f. ^1, #7] SLB]^ 7)^ Ti^AlE^ ^/^elM ^# o^o} ^xy<% 0 ] 
7^^ #7] TflolE l-e^sq- ^#*Kr ^7>§>Tll ^1 -EL 5- 7l ^ 7^]^ 

2] EL7]S. ^7\f>}7\} ^tf. 

£ li» fe*}^ , ^71 4i^/=efl<y o^o] ^.aVo. tij-^^7] ^ 3}- 

TflolE ^q- §>«-S.^ ^-i: ^>^«flo> *}!ELS. 7>^ tJMS ^spfS ^og^ 
tt ^3°1 «>^^*>^. #7] Sf#« 0 M A o V 7l 7l^r(10)^ rfl§}cr| i 

3<q ^A>2q-§- 7}*1^*| ^=1^. ^msA), # 7 1 tIM^- s^o] ^jfoj) 

>Hfe ^"71 7l^ S^O.S.«-E^ A] 7ll«^0^ 30£ xfl^l 45^^) 71*711- 7M^Ai ^ 
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5^, -f^MHfe ^l^l^o.^. 3051 vfl^l 45£5l 71^71* 7}x]t&*\ ^<3€^h # 
7] SK^XI ^sn^CGe), oi(p), ^e)^(Si), $l#(In) ^4 ^ ^S.o]^ 

°l-§-^. -*7l 71^(10)^.3. ^<8^ ^U-^l ^-7] 3^*8 Tflole 

#7l ^i/^efl^l <$<X2) 7]&S.t$SLS. ii/H^l^] ^-fr -&^-§- 

°1^°1 °H, 711 o]E <?l^Rr 71 ^-e^Mi JH^JES] Ir^l-O] 

-*7lfb ^ ^ti^ JL^t+ 71 $ TlffflAlBii^ 7^«>1 feo>^7l 

aflMI, 7mi^i^fe ^rTfl ^*Hr lightly 

doped source/drain) <^^(22b)^: ^^t}. o] nfl , #7] S-^- #7l Til 

#Sll- n}A a£ ^ 71^-ofl ^^Tfl ^r^SS. <#7] 7^51 ^i/JBBfl"?] eg 03 

(22b)£: -8-71 *fl2 ^^^(16b)^ *M*H?- tfiS °H , #7l ^/ 

(extension) -^M #^30.3. *r 5^. 

£ ljS #2*^, ^"71 71^(10)^1 *1^1 ^l4^°lBl-(23)* ^"71 ^13 £ 

£^(20) ^ #7l §H)^ 7flo]E tf-^-g- *(|4^ <3 ^-(23)^.3. f-^<y 

CVD Hl^r PVD ^^Hs.^ ^S^Sl ^el^ M-olE^-ol = (Si3N4)l- 

°l-8-^. £ lk<*f| B><q- ^-ol, a o v 7 ] ^ 4 ^^ev ( 23)^- ^aIaIz^H *fl 

2 ^5flolA-l(24)# ^71 TflolE #51^ of ^Jfol] tg^tM}. oH, -8-71 *fl2 ^ 

°H(24)^r #7l *fl2 ^^^-(16b)2l ^Jfofl ig^jqol J^^Hr ol^ ^^o} 
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5L 11* %^*>^, #7l ^ + /ELZ])°] Ir^l-o] Aj-71 TflolH #51^- #7l 

*|]2 ^511^1^(24)1- d>^hS *H Ji^JES. ^€4. nJ-eH, uL^vE^I i^/^efl<y 
<3^(26)-gr #71 *||2 i*H°H(24)Sl *M*Hf ^iLisL ^^^cf. 

#71 oj^^oj ^^o] # 7 ] ^i/ceflo] cg^ofl cfltfl <£^&) a} 

#7l 4i>i/=efl<y #7l 71^(10)^1 ffio S o_^a1?J4. # 

7l #71 l:^#^r #7l TflolE ^ ^#*Vl^. ZL^uj-, #7l 7)H 

1^3} ^HfS^-Bl #71 A_Vff- ^12^ ^ #71 *fl2 ^5)lo]^o) x£o}x\*] 
o)^<£o] o)^o]£o_v LS _ > 3}-A}oj ^o^tf ^e}£ #71 711 o]B. #Sl^l *H?-S Sj-Jl 

^ ^*|*| #^|l-7ll ^cf. #71 *fl2 ^^^-(16b)Sl ^1^ #71.^11 £#*Kl8) 

SI ^aj-^Hl SjtSfl 1^££, *3^M 7>-^#7ll ^3 It ^ 91^ #^°1 9X^. «a 
tiV^ 5)3.^711 jBj-^ofl^ #7l ^Aj-^tr^ JLS^H S| -g- 7} 

^ 71^ ?l3fl^l€i» €^*>Ji 91^-. ne-iM-, *^#sl ^-#^J£» ^I^Hfr 

^I2^<a^(16c)^r °1 si ^ #3H=^# ^ #*1^>|, #7l ^ afl 

2^<a*Kl6c)# ^# ^-§-7>^tt 1i$HH #^-*| ^^711 ^tH^, ^x>^l 

^rtb -2-Wl^ 7l^ ^sflAl^^o^ og^-g. f~g-*l Hfl^l^ ^ sat]-. ^, #71 aV=. *H2 

^<S*Kl6c)£] ¥^1^ #7l ^.Wl^ 7l Aj ^iflAl&l^ol] cfl^j. «V^7ll^ ^li-l- *t ^ &t). 

. #71 afll £^^-(18)^1 ^^m. ^}o]is}^ n}^ ^vYSLS. #71 a>=. ^2^^sV(16c) 
21 ^ ^ #71 ^ ^2^^^(16c)^l -g-o] 
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<33> £ lm-i- ^-2:^, tiVS^ll ^o^l *^o V ^>7l ^2^}°1-E. ^ o] ^ 

^ 7l^r(10)Sl ol^A^, ^-71 TflolH tL ^ ^- 7 ] £. 

A HlS.^i , A o V 7l ^2lA>ol= n|£- 3^E(Co) ( ^ 31 (W) , &1 E}--fe- (Ti ) ^ ^ 

^4=- ^a}o]els_ ^^^cf. n}eH, a o v 7 i s^vtg TflolE ^ av 7 ) ^/ 

<34> o]^-oflA^ #^30] ^flvg a^(MOS)^ ^^1Jl4 e^X)^ (MOS-FET)^ 

^ «flS. ^^*>^^1^, -tfiL^°} c^fl^ MOS-FET^l *>q-^ ^^HH 

^ 3-^*§ ^TflJL^ M^^l^Bl (Complementary M0S-FET)^1 afla^^S. ^<H§}7ll 

<35> 5L 2^ ^ <^^ AHH l Sj-xj-^ TflojE ti>£^l i4f 

M-^HIfe- ^£o]i^ i £ 3-8: £ 2°fl £^1^ ^-^^ TlMH #&)°> SJ-cfls-H # 

^lEolcJ-. 

<36> 2 ^ 5L 3^: %^§>^ , U^Aloflofl ^ j^g.^ TflojE ^ 

*>-b ^£31 i^r^r Sh£s|l 71^(100), ^71 71^(100)^1 7lHl= ^^^(200), 

^"71 TflolE ^^^-(200) ^Hl TflolE ^^(300), ^"71 711 o]E ^ 

^5)1 ol^(400) ^ ^^/^.eflo] ^^(500)1- 
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<37> Aj- 7 ] tiV^^l 7]^r(100)^r ^>^-&l ^2:^ 4*fl #713 ^S)^ 4^4 e^fl 

^#^T ^44^^ #43°.S Hl#^Cg^0.5. ^44- #4 7flo]E ^ 

4(200)^8: ^*Rr ^SL3,i?-&\ 7}&&#*\] ^%o] -frygs)^ ^ -g- #44-4 ^ 
o_3.4 ^aHs.^, ^44. 

<38> ^7) 7flo)E 4^(300)^ #4 TflolE ^4(200)4 ^ ^-^-?-(311) , #4 

-§-^(311)4 ^.ofl ^7^(312)* (mushroom) 7fl4S 

(310) ^ #4 ^7^(312)4 4^1 4444, #4 -=-4^(311) ^ #4 TlH^ 
4(200)4 ^*Hr 7]>$ 4*ll4li^ 3:^^-^(320)1- ^4^4. 

<39> ^-71 ^7fl^(312)^ -S-71 ^^-(311)^1 ^7}5)°] ^*flS ^4 ^-^4 , #4 

^7fl-^-(312)^ ^4 TflolE ^rxtL (300)0} Aj-tL ^ilg^ol #44tt Jl47|- 

OICK 14^, 440} l-o} ^ja U)3_^ ^ S #4-&4 ^ej-i, ^-71 TflojE 
4 ^B]A>o]co} - oiq. Aj. 7 l TflolE 4^«-TT #4^4 

^iLS ^tr4. #4 4^ 4^44^ 2^-^-^(320)^ ^4tt ^3144(400)4 ^S" 
^ ii/£e)l°J *l^g- ^44^ #£-#4 #4 7lH*= ^j^j^ ^7] 7]^ 444 
4^ 2^*11(320)4 ^1^># °1344 -oj^^ ^ , av 7 i iA/c^oj 

*£S4 <14 4€4- f^|£}E 4"4 TflolE 4^4 ^a.^ 444 $4- ^1^-O.S. 
*1 -2-4 ^ 4^3 ^^Al^^ofl #4^- ^ 01 &4. olnfl, Aj- 7 J 

7}*$ ^444^ d^-f 7fl4 ^1^- 44 ^l 4"4 ^7l|Jf (312)4 2:^4 

^ 44 4*fl ^44°-5L ^4 2:4^" ^ SZ4. 0 ^445L4, 44 7l^ 7S3flAl^ 2: 

^^7fl(320)^ 4£ 44 4i^ ^444. 
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<40> s£ 7 ] ^2|]o1a^|(400)^ #7l >\)o]E. ^^(200)^ <£ ^Hfofl ^^5)^ *3 <£ ^ JlS 

tVtq-. ^^1^, #7] ^*ll°H(400)^r ufolEefolc^. o)^}ct\ 

<4i> # 7 } ^/JELell*] #^-(500)^7 ^sJtt ^fl^^S^ a-## ^>^§> 

71 ^tb ^# y <M #(510), x\i§-S. 5^§#(520) ^ 5L^#(530)^§- i^Vrf. # 

71 ^« 0 M Tflsnf^CGe), <*1(P), ^e)^(Si), °l#(In) ^4 ^:3°l£:-g; ^j- 

71 71^(100)^1 S.^ cfl^ ^^*!- ^o.^ ^AfxlTll ^^H, #7l ^-AV« 0 l- 

*i #(5io)^r #7i Tii °m ^^(3io)5i ^oii ^*i*h <m&i*\] #71 

£^§#(520) ^ ZL^£ £^#(530)^1 lr^#l-ol «« 0 V^iLi^ ^t}^ ^ 

w oM^i=f. #7l 7^ S. £^#(520)^ #7l 711 olH ^^-(300)* v}^H-5L *H °l£r^r 
^ ^S^H, #7l JL^g-S. £^§#(530)^ #71 iMM*l(400)l- v}^ELS. *H 

°l-8r^ ^°1 4^*1, #71 711 °1M ^1^(300)^ #cfl^o.S. 7]-^ 7l^r 

1: 7-1 ±-5L3, #tfl^ ^ 71?]-^^^^ ji^ns] lr^#^- 

Tim, #71 711 °m -§-^1-^ #^ ^ ^7fl^ S^l #71 TllolEO^ #71 7^ 

* #^7171 Sj)& ^-4=- Mz]A}o)^uV( 600 )^ cl fi^t}.. # 7 1 ^ ^SIAI-Olc^o. 

Hl^(Ti), ^i€(W) Sl^r iS^tCo) ^ ^ JL-g-3 3L^S>JE^- 
, #7l 711 olE ^7-l*J- ^ #7l i^/£L5flo] ^^-«.o^ 
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<42> ^ ^ofl ^S>^, TflolM S.^^ ^VJ|L ^ofl ^flJjLS. ^-7H>^ ^^O.^ Tfl 

Bl-jq-O] ^^o. -f^ig-O.^.*) 7v|U. Dja.^ 7flo]E Z|oj7V #0}^ 

^Hf°fl ^ 7^ ^5flAlE^ S^^-7fll- ^^O^*) ^-71 711 OIM ^ 

^- A o V 7l 7l^;A>olofl ^S)^ SL*\ ^ <3 <*M1 ^ 7l ^ ^sflAl^^^ 3.71* 2^ ^ 

A oM 7^ TlaflAlE^ ^^«-7flo] 3= Aj- 7 j y-711^-1- ^^^>7l ^ *V JE^£| ^ 

^H^l* S^iLS.^ -g-ol*>7ll 2:*^ ^ ^Cf. .Otf^ 7l^ ^SflAl^^o] H 

711- -g-<^Ml 2^^L5L*1 ^l^Al^-ofl ^ ^-Ol^>7ll I" ^ oJCf. 

<43> ^-7Hl^i^ ^3 w>^*> -i*Hl# ^2*H ^^VM 1 ?]:, n^- 7}^ £-o> 

^ ^^71-^ is}7}2) ^ tt^ofl 71^^ M. ^ ^0.5.*^ 
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[3^* 1] 

^3^r *H5L *>u|-S] t]MJ= 2)]^ o. #31; 

^"71 TflolE sfl^azf -y-71 wK£*fl 7]* ^Hl X]2 ^*Kr \ 

^7) A}2 *3 ^"71 TflojE ^^o) Aj-a.Tg o^Hl ^^^S. ^- 7 ] 

^7l ^12 #7] iE^^M: XM*H <# 7 ] 7)HM 3zfl^o) 

#7l 2)12 ^g^-fr XlT^Rr S#*Rr S-^^S. ^ 1>5L^1 ^7V-g- 

2] 

XUIMl &°H, #7l XI 1 ^<S^ >&3H-°H, ^-71 £^#^^r #5l^J al^o] 53 
3] 

XlrM #71 XI 2 AV^-HKLow Temperature Oxide layer)*?] 

?A * ^-^^-S. <5}^r «>£X1 ^7>-g- TflolE ^2-0) ^yj-^ _ 
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I ^^3" 4] 

5] 

^14-%H1 Si^H, ^"71 *i£r ^s}-^ 3000A5] ^^11^1 #2Vs)^ m^io^ 
6] 

*fll*<H ^1-71 *fl2 ^£^8: *ll7i*Kr #7^ ^71 7112 -#^-g- 

^£^1 ^>-g- 711 olE ^2:^ 
7] 

*116^1 5U°H, a o v 7 ] ^ 2 ^nKg. 71^1^ ^(Chemical Mechanical 

Polishing) ^ofl #7) 711 °1S 3]]^ 700A^ ^-^1^1 ^^sj- 

IQtt 8] 

^6%>^1 ^^i, Jg^a^ >£7] A2 ^<3^£r #7] *\}1^<£^°.3.^B\ gooA^ 
9] 

*118*>11 ^^H, >^7l ^^Hl^]£- LALCLimulus Amoebocyte Lysate) -g-^-§: ^}-g-*l- 
<*l t^tt ^ *f^r *V£^1 i7>-g- 711 o]e ^^« 0 V^ . 
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10] 

-g- 711 o]e 
1 111 

5131 ii*>-g- TflojE ^^« 0 >^. 
12] 

^1*<M1 &°H, ^"71 51^1^ ^-«j-7l^ah ^ofl <aj*H 300A Lfl^l 500A^ s= 

«hE.*ll i7>-g- Tflol^ ^oj ^ w o v^ _ 

13] 

*UlHl S^*!, ^"71 51^1 ^ °l«oM3 *}ZH ^ ^T^fe ^Jf ^ o S ^ 
#5131 ^7>-g- 711 o] S tfH%| ^^« 0 >^. 

[^nF* 14] 

^113%H1 #7] >H12 *|<S^£- ^71 ^0]^ ^ ^1^£1<H # 

71 711 olE ^ ^o]]ul #^Kr ^JilS. S>^" tiVSL^l ^7>-g- tHo^e ^ 

15] 

^114%H1 ^-71 A]2 ^<&^ ^^H] ^)t]S\^ ?A^r 

^ #51*11 ^7>-g- 711 ole 
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16] 

^^*>7] ^ ^e^A>o]c ^(silicidation process)^: ^^Rr #3]-!- ^ £f-SRr 
17] 

^-7] ^^"4 ^-71 SL^M A>ol^ avo.^. ^ £ e>7l ^ <i^S^ 
^ #7fl-& ^#*Rr ^ ^SLS. *>if *>£*ll TflojE ^ y o^. 

18] 

3# ^'AS «h£*fl 4i^>-g- TllojE ^^w o V^. 

[^t 1 * 19] 

^5^S<H1 ^Sfl (active region)^ *}-^ «KE^1 7)^; ^-ofl 

aV£*ll 71^-4 ^1 ^<g^-o. ^ *i<£s\jL JE^^S. ^£]xr ^H-E *>l4^ 7Ho]E 

#7] 7flo]E sflBlaZ}- a o v 7 | a> £ ^ 7)^. ^ofl *)12 ^*Kf ^-741; 

^•71 *fl2 ^-7] TflojE ^Qo) Aj-Jf^ o]§Hl #7] 
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#7} A2 £9*^ ^ -8-71 tJMM sfl^Sl #-^°ll *l] 1 

^7l ^12 ^^BJ-O] A o V 7l H^nJ-g- aflT^o} >^7l TilojH sfl^c-J 

-T- ^HMl *U iMM*1* ^^f-o.^ ^ a^^ol f^V^ Tflole 

(surface-enlarged gate pattern)-!: ^§-*<3*]-^- ^+711 ', 

#7) A]2 £<&^ ^ ^"71 afll ^[^Kg- *fl7i*M A o V 7 ] ti}n^j| 7 ]^.o| ^# 

#7] ^£^1 7l^ ^ (entire surface) ^ #7] sfl^o) ^j=Lofl 

^13 ^*Rr #31; 

7-]^£ ^^/^.efl^Klightly doped source/drain region) ^2:1 ^sfl 

^-71 TflojE 3}]E}-g- D fA a£ A}-§-*}<*| ^1-71 3}-^ 711 Sfl^o] <£ ^tLofl ^ 

*l*Kr #5L*ll 7l^ 7-1 ^£ !;^# Ol^-o. -cl^- 

A oM *fl3 *1l4 ^sRr #7jl; 

-^"71 ^4 ^Ti^ <#7] ^% Til °1 J=L sHUo} ^w.ofl *fl 2 ^U|lolA-l^ 

Tii oie « si ^^i ji^-s °i£r* ^<y*M ^/^eii<y <3*j^ ^*Kr 

#7fl; 

4>7l 7-^51 ol^- ^ J7^£ o]^ <g ^H7l^ ^7}); ^ 
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A oM XH^ ^ 4ii/^.efl<y ^^^1 #^41 X|2 £*I 

[3 ^8" 20] 

Xll9#°fl &<H*1. A oM X| 1 ^<£^ #7l 
53* ^HJO-S *V£X1 Xl^^. 
[^t 1 * 21] 

X]19%H1 $a<X^, #71 XI 2 2i<3^£r ^^-(LTO)^l 53* ^HJilS *}^r # 
£X1 XlS^^. 
[^T 1 * 22] 

Xll9* 0 H] ^<X^1, X]2 ^i^* Xl7l*Kr #7})^ #7] X12 ^M^* 

WsM^Itt ^Xl^- x12^^bv* XRi^Hr #711!- i^-*Kf 53* AS. e}^ 
ol£Xl Xl^«j-^. 
[^^%1 23] 

X122%H1 5U<X*|, #71 X12 71XH ^"Vg-^H 21*1] ^^5)-^ J^, 

w^l ^Hl£l^ 53* sHr ol-EX] ^>^1 X]S^. 

24] 

XU9"%H1 5U<X*1, #7] XU 51 ^ ^^#X1 ^l^oil ^-7] *fl 2 A>ig}.tq- Aj-ofl ^^fl^> 
^ ^Hf#* Xl7-l*>7l ^1^#X1# Cl 53* tiV£X] 

7>21 XlS y o^. 
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25] 

*fll9*<H 91°]*], ^y] ^SM^H^ « 0 v^ofl ojsi] 300 A ^1 500 A 

26] 

^125^1 A o v 7l ^12 £<a^8r A oM *fll ^o^-i- ^>-g-*H 

27] 

*fll9*<Hl 5a°H, ^-71 ^]3^^^ CVD PVD ^^Hl ^ f^S)^ ^sl- 1 ^ 
28] 

29] 

^128^H1 91°]*], ^-71 ^ H oM °l^gr Tlls^CGe), ^(P), ^e)^-(Si), £E^r 
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30] 

*H281M &<H*1, #7l ^##^1 ol^-o. ^.71 a>£^l 7)^o.S^-E^ Al^l« 0 >^o.S 
^€ ^11 li^ba- -M*^*! #7l time sfl^^ <^j=l s ^^M, #7l 

Sh£*f| «}:Al>l]^o.s. *i| 2 -fi-*l #7l TlM 

— 4^ tfl$=*H=- Ej-^JfS ^£j*r 3-8- *}^r «V£*)1 di*^ 

[37* 31] 

*H301H SJM^I, #7l »ll ^ezJ- ^ ^12 0^ 30°Lfl^l 45° ^1 w^-fr ^ 
* ^^AS «V£*|1 *flS#^. 

[^7# 32] 

*Hl9*°ll £M>H f #7l o]^. ji^je o]^ a o > 7 ] ti_V£^l 

[^7# 33] 

*fll9lH SM^I, #71 *H4 CVD ^ ^ PVD ^sfl ^2}-^ 

[^7* 34] 

*fll9*ofl $X°]*), #71 ^2 lE^M- ^SRr &7\}t=, 

#71 iLi/^eflo] cg<*jcq ^-a.o)l ^-71 >H13 ^^sv* #7l <£51*ll 

71 ^Sl ii#*Kr ^711; 

#71 ^ofl ^*M- ^*Rr ^7^1; 
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##3 -^-£^>7l 1*13 ^-g- =^*Kr ^-Tfl* i^Kr ^ Jf- 

35] 

^ ^>M-5- ^ 3 ^ 3^ ^ s}^ aV£*H ^r^l *tiS«c Vl 3 . 

36] 

^>*e1 ^S^l %^<^ (active regionH tiVjE^l 71*; 

^"71 %Ajcg^ol 71^. ^6,] 7||olE ^o^; 

^71 711 olE ^ ^"71 -g-*ll^l ^ ^^-ofl ^711 «- 

» i^*Rr (mushroom) ?IMH * #7l ^7fl-f<2l *>^-6() flAl^, <$7] -g-*H^f 

% ^7l 711 olE 3*Hr 7] ^ 7l3flAl^^ S^^- 7.111- ^t^Rr ?\}o]*B ^JjL; 

-^71 71HH ^^^1 <£ ^ejofl ^o^^ ^olAi; 

^71 711 olE 70-oH ^-71 %^<3*M1 ± 

£t§}^ &je*H dM-. 

[$^8" 37] 

*)1361H1 9l°]*\, ^-71 711 ^e^el-g-O-S ^sq*}, #7l S^^-T-fl^ 
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[^^* 38] 

39] 

[Ut 1 * 40] 
41] 
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